It is very difficult to determine whether or not minor degrees of organic pulmonary stenosis are LEAD 2 present in such cases, even after a careful inspection of the valve. In some cases there are thickened cusps but no diminution of valve area and in others the cusps seem normal though the lEG.
orifice may be slightly reduced in size. In the J , /\,.) -case illustrated, for example, in Fig. 1 , which shows a tracing made as a catheter was withdrawn i from the pulmonary artery into mid-cavity right ventricle, the pulmonary valve was examined through a transarterial incision after a secundumtype atrial septal defect had been closed in a -60 mmlLHg 5-year-old girl, and despite the fact that the cusps were thin, mobile, and appeared healthy, a mild degree of pulmonary valvular stenosis was re-.. ..... ported because the valve ring was thought to be 0 too narrow for a child of this age A R. Whatever their nature, it is clear from a correlation of simultaneously recorded pressure FIG. 1.-Pressure recording during withdrawal from the pulmonary artery (P.A.) to the right ventricle pulses and intracardiac electrograms (Watson, (R.V.) with simultaneous intracardiac electro-1964) that in the great majority of uncomplicacardiogram (IEG.) in a case of ostium secundum ted atrial septal defects these gradients occur at defect. It shows a systolic pressure gradient at the the pulmonary valve. Though Shephard (1954) pulmonary valve. reported gradual changes in the pressure pulse on withdrawal, which were quite unlike the sudden pressure gradients seen in pulmonary valvular stenosis, and Johnson (1959) has found evidence of contractile infundibular stenosis in cases of atrial septal defect, we have not observed such variations in the infundibular pressure pulse, and, in the absence of an obvious valvular lesion or right ventricular hypertension, our experience has also been that cine-angiocardiographic studies seldom show anything other than a widely dilated right ventricular outflow tract.
Though simple flow gradients are also seen in patients with defects in the interventricular septum, large flows through such lesions sometimes provoke much more complex changes in the right ventricular outflow tract and systolic pressure gradients have been shown to appear in the infundibulum. Taussig first suggested, in 1955 , that left-to-right shunting through large ventricular septal defects might be reduced when the lumen of the outflow tract became narrowed by right ventricular hypertrophy. Her clinical impression was later confirmed by serial catheter studies when Gasul and his colleagues (1957) made their remarkable discovery that gradually acquired infundibular stenosis in some such infants so transformed the clinical picture that it became virtually indistinguishable from that seen in Fallot's tetralogy.
Several different types of pressure gradient may be seen in association with ventricular septal defects, and according to Brotmacher and Campbell (1958) about 10 per cent of all cases with left-toright shunts have associated pulmonary stenosis of one sort or another. They recorded 15 patients in their series who had systolic pressure gradients, mostly infundibular, of between 35 and 100 mm.
Hg. Until recently, however, most hemodynamic studies have been carried out on older children and adults, and in the absence of data from serial cardiac catheterization, it has not been possible to say with any degree of certainty whether such outflow tract obstruction was congenital or acquired -even with the help of necropsy. Bloomfield (1964) , in an attempt to define the natural history of ventricular septal defects in patients surviving infancy, has analysed a large series of 424 cases and though only 10 of these had had serial hemodynamic studies, he reports the development of a large infundibular pressure gradient in one. This, which he claims has not previously been observed in adults, was recorded during the fifth decade in a woman who had formerly shown only a mild pulmonary valvular stenosis. Further serial hLmodynamic and cine-angiocardiographic studies are required to provide a fuller understanding of the functional adaptations that may occur in the natural course of these congenital heart lesions, so that we may give better advice about prognosis and the optimal time for surgical treatment should this prove to be necessary.
SUMMARY
Functional adaptations in the right ventricular outflow tract have been discussed in relation to the development of acquired "pulmonary stenosis".
It is concluded that physical forces as well as structural abnormalities may greatly influence both the clinical picture and the life history of many patients with congenital heart lesions.
The importance of further serial hemodynamic studies to provide a fuller understanding of the natural course of many lesions is stressed, so that better advice about prognosis and the optimal time for surgical treatment may be given.
